Currently, there is a demand for software to analyze polymorphism data such as microsatellite DNA and single nucleotide polymorphism with easily accessible interface in many fields of research. In this article, we would like to make an announcement of POPTREE2, a computer program package, that can perform evolutionary analyses of allele frequency data. The original version (POPTREE) was a command-line program that runs on the Command Prompt of Windows and Unix. In POPTREE2 genetic distances (measures of the extent of genetic differentiation between populations) for constructing phylogenetic trees, average heterozygosities (H) (a measure of genetic variation within populations) and G ST (a measure of genetic differentiation of subdivided populations) are computed through a simple and intuitive Windows interface. It will facilitate statistical analyses of polymorphism data for researchers in many different fields. POPTREE2 is available at
Introduction
The genetic relationships of different populations and closely related species can be inferred by using allele frequency data. Allele frequency data can also be used for studying other genetic features of populations. Recently, because of the high degree of genetic polymorphism, microsatellite DNA data (Estoup et al. 2002; DeSalle and Amato 2004 ) are widely used for genetic studies of populations in various organisms. Furthermore, single nucleotide polymorphism (SNP) data are becoming available for various nonmodel organisms and providing a large-scale data (Brito and Edwards 2009) . As a consequence, there is a strong demand for a computer program to analyze such data efficiently.
POPTREE2 is a computer program that can perform evolutionary analyses of allele frequency data. It can compute various types of genetic distance and construct phylogenetic trees of populations using the neighbor-joining (NJ) method (Saitou and Nei 1987 ) and the unweighted pair-group method with arithmetic mean (UPGMA) (Sneath and Sokal 1973) . Bootstrap tests (Felsenstein 1985) can be performed for the phylogenetic trees constructed. The distance measures computed by POPTREE2 and used for phylogeny construction are 1) D A distance (Nei et al. 1983) , 2) Nei's standard genetic distance (D ST ) (Nei 1972) (Latter 1972 ) (added in the new version), 4) (dl) 2 distance (Goldstein et al. 1995) , and 5) D SW distance (Shriver et al. 1995). (dl) 2 Distance and D SW distance can be used only for microsatellite DNA data, in which alleles are represented by the number of nucleotide repeats. By contrast, D A , D ST , and F Ã ST can be used for any kind of allele frequency data including microsatellite DNA, SNPs, and classical markers.
In addition to constructing phylogenetic trees, POP-TREE2 can compute the following quantities: 1) average heterozygosity (H) and its standard error for each population, 2) number of alleles per locus for each population, 3) G ST , a measure of genetic differentiation of subdivided populations for multiple alleles and loci (Nei 1973) , and 4) the distance values (1)-(5) defined above.
The previous software, POPTREE version 1, was a command-line program, which runs on the Command Prompt of Windows and Unix. This version was not easy to use, and other additional programs such as TREEVIEWER (by K.T.) were necessary for graphical presentation of phylogenetic trees. Because of the recent demand, we decided to develop this new version of the program, POPTREE2. For researchers in many different fields of biology to whom this software may be useful, we would like to make an announcement of the availability of this new version. In POPTREE2, more options are available for computing genetic distances and other statistical quantities.
POPTREE2, a New Version of the Software
In POPTREE2, Windows interface with intuitive and simple design has been added. One can obtain the result of the analysis basically by 1) opening an input data file, 2) choosing the computational method to be used, and 3) running the program. Furthermore, in this new version of the software for computing G ST , H, distance measures D ST , and F Ã ST , the original methods without sample size bias correction were added because unbiased estimates often become negative when sample size is small.
When one starts POPTREE2, the Poptree window will open. Clicking the Data input button on the upper-left corner of the window, one can see the dialog box displayed ( fig. 1) . The input file that contains allele frequency data for multiple populations is specified here.
After opening the file, users should choose computational methods: computation of distance values and construction of phylogenetic tree (''Distance/Phylogeny'') or computation of heterozygosities and G ST (''Heterozygosity/Gst'') by checking one of the radio buttons in the upper section of the Poptree window ( fig. 2) .
For computation of distance values and construction of phylogenetic trees, users should choose the distance measure and tree construction method in pull-down menus on the right side of the radio button ( fig. 2A ). Bootstrap test can be performed by checking the box on the left side of ''Bootstrap'' and specifying the number of replications. In bootstrap tests, genetic loci are resampled with replacement in each replication. With a click of the ''Run Poptree'' button on the left side of the upper section of the Poptree window, a graphical presentation of the phylogenetic tree will automatically appear in the Phylogeny page ( fig. 3) . The distance values used for construction of the phylogenetic tree will be shown in the Output page ( fig. 4A ) if the Output tab on the upper section of the Poptree window ( fig. 3 ) is clicked. Below the distance matrix, the phylogenetic tree constructed is shown in the Newick format.
The presentation of the constructed phylogenetic trees displayed in the Phylogeny page can be changed by using icons on the upper section of the window (fig. 3) . The functions available can change the root position of a tree, the vertical order of two descendant clusters of a branch, tree style (rectangular or radial presentation), size of a tree in the horizontal and the vertical directions, font of the population names, and line width. It should be noted that the root position can be changed only for NJ trees ( fig. 3A) because the root of a UPGMA tree ( fig. 3B ) is determined automatically by the method.
In addition, icons can be used to save the displayed tree in a text file in the Newick format, print it, and copy it to the clipboard of the operating system. The phylogenetic tree saved in the Newick format can be opened by other applications such as MEGA 4 (Tamura et al. 2007) , in which FIG. 1. The Poptree window that appears right after starting POPTREE2 and the dialog box for specifying an input data file. When users start POPTREE2, the Poptree window appears. A click on the Data input button on the upper-left corner of the Poptree window will show the dialog box. An input data file can be specified in the dialog box. Takezaki et al. · doi:10.1093/molbev/msp312 MBE more options for tree presentation are available. The graphical presentation of a phylogenetic tree copied to the clipboard can be pasted to other graphic software for publication.
For computation of heterozygosities and G ST , users should choose ''H/Gst (corrected)'' or ''H/Gst (uncorrected)'' in the pull-down menu on the right side of the radio button ( fig. 2B ). H and G ST will be computed with (Latter 1972), (dl) 2 (Goldstein et al. 1995) , and D SW (Shriver et al. 1995) , respectively. Users need to choose ''NJ'' or ''UPGMA'' as a tree construction method. Bootstrap test can be done for a phylogenetic tree constructed by checking the box of ''Bootstrap.'' The number of bootstrap replication can be specified in the edit box on the right side. (B) Computation of heterozygosities and G ST . H and G ST will be computed with unbiased estimator (Nei and Roychoudhury 1974; Nei 1987 ) with the option ''H/Gst (corrected)'' and by the original method without bias correction (Nei 1973 ) with the option ''H/Gst (uncorrected).'' POPTREE2 Software · doi:10.1093/molbev/msp312 MBE unbiased estimator (Nei and Roychoudhury 1974; Nei 1987) for H/Gst (corrected) and by the original method without bias correction (Nei 1973) for the option H/Gst (uncorrected). Clicking the Run Poptree button, one can obtain the values of H for each population, G ST , and the number of alleles in the Output page ( fig. 4B ). The merits of using G ST instead of classical F ST (Wright 1951) have been discussed by Nei and Kumar (2000, p. 238-244) and Crow (2004) .
More details of the computational methods and the options of tree presentation are available in the user guide of POPTREE2.
Computer Platforms and Future Direction
Although POPTREE2 can run only on Windows, we continue to distribute the command-line version. It can be used in Linux, the Terminal window of MacOS, and the Command Prompt of Windows. Furthermore, we are The root of a default NJ tree is given by the midpoint rooting method. The root position can be changed by placing the cursor on the branch where the root should be located and clicking icon 4 (icons are numbered from left to right) on the tool bar. The root position of the UPGMA tree cannot be changed because it is determined by the method. The other functions of the icons on the upper section of the window are as follows: to save the tree in a Newick format (icon 1), print the tree (icon 2), copy the tree to the clipboard of the system (icon 3), and change the vertical orders of two descendant clusters of a branch (icons 5 and 6), tree style (rectangular and radial presentations) (icons 7 and 8), size of the tree in the horizontal and the vertical directions (icons 9 and 10), font of the population names (icons 11), and line width (icon 12). Takezaki et al. · doi:10.1093/molbev/msp312 MBE preparing for development of Web version, which is accessible online from the different computer platforms. In the future, we also plan to expand the analyses of POPTREE2 to include population tree analysis of mitochondrial DNA and Y chromosome data.
